Introduction
Healthcare delivery in a health facility are achieved through various departments, units or service delivery points by health care professionals. The main goal is to improve the general wellbeing of the patient. Medical laboratory service is an essential part of a functional healthcare delivery (Dacombe, Squire, Ramsay, Banda, Bate, 2008). Laboratories in health facilities carry out these functions by providing diagnostic services for disease conditions and monitoring of patients' progress and response to treatment. Other essential health services provided and supported by medical laboratory includes surveillance of epidemics of public health importance, prevention services, clinical and public health research. In view of its role in healthcare delivery, any factor that affects this component of health services will directly or indirectly affect access to quality health services by the patient and populations in need of those services.
Conflicts have been part of man and they come in different forms (Hotepo, Asokere, Abdul Azeez Ajeminigbohun, 2010). Violent extremism is an armed conflict exhibited by sects or groups who use violence and terror to advance their political or religious ideologies and beliefs or to effect a desired change (Imasuen, 2015) . This type of conflict has devastating and retrogressive impacts on a country and its people (Devkota & van Teijlingen, 2010) . This is because they inflict sufferings on communities, destroy lives and institutions, disrupt systems, destabilize services and commercial activities; thereby
Methodology

Material and Methods
Study design: The study adopted a cross sectional, descriptive research approach employing mixed (quantitative and qualitative) data collection methods. This approach was chosen to evaluate uptake and utilization of medical laboratory services during different phases of violent extremism in three purposively selected hospitals. Two hospitals were in communities affected by violent extremist attacks and one hospital located in in a LGA that did not witness direct attack during the period of study. The third hospital served as the control for blood transfusion data only. Because numeric data may provide narrowed information in a situation like this. Qualitative approach such as in-depth interview was employed to complement information provided by quantitative method especially where data was missing or could not provide sufficient information.
Data collection
Literatures related to the subject were searched using Google scholar and PubMed search engines with search terms related to violent extremism, violent conflict and safe blood. Literature sourced was reviewed to assess previous studies relevant to violent conflict and safe-blood. Ethical approval was obtained from the research ethics review committee of the Yobe State Ministry of Health, Damaturu. Administrative approval was obtained from the heads of the hospitals and medical laboratory units of the State Specialist Hospital Damaturu (SSHD), General Hospital Potiskum (GHPTKM) and General Hospital Gashua (GHGAS). Reports and records on violent attacks were reviewed and collated for analysis.
Sample and Sampling Technique: Three hospitals were purposively selected for the study in Yobe State. Thus, the SSHD and GHPTKM represented sites that witnessed violent insurgency attacks, while General Hospital Gashua represented sites with no imminent physical attacks.
A data extraction tool was designed by the investigators and piloted before it was used to extract data covering the periods 2010 through 2016. Data was extracted from blood transfusion records and summarized to establish the units of blood obtained from blood donors as well as units of blood issued for transfusion to patients. Also, extracted from the records were screening tests conducted for Transfusion Transmissible Infections (TTIs), to establish the quality of blood transfused.
Data analysis
Quantitative data: Analysis was conducted using Excel 2016 data analysis tool pack and SPSS version 20. Descriptive statistics such as frequency of attacks and graphs were used to describe the trends of some variables whereas, inferential statistics such as linear regression analysis was computed to determine whether violent conflicts increased or decreased medical laboratory service uptake and utilization or increased demand for and unmet needs for safe blood. To reduce type I (false-positive conclusion) and type II (false negative conclusion) errors, the researcher set confidence interval (CI) at 95 per cent (alpha = 0.05: Z value equal to 1.96. Results were displayed in tables and graphs, disaggregated by name of hospital, sex of patients, year related to the various phases of violent conflicts in the state.
Qualitative data analysis
Qualitative data employed thematic content data analysis using Nvivo version 11 software. Themes were synthesized in to information that supported the interpretation or complemented information not available in the quantitative data.
Results and discussion
Findings (From qualitative method)
A total of nine medical laboratory personnel gave their consent to participate in the study. The qualifications of participants were summarized as; two (2) medical laboratory technician, five medical laboratory scientists with first degree and 3 medical laboratory scientists with additional qualifications and master's degrees.
Themes that emerged
All participants interviewed indicated that they had job satisfaction and saw Medical Laboratory as a very important department in healthcare service delivery because it provides the basic information for patient diagnosis. 
Factors affecting access to medical laboratory services
The common factors that affect access to medical laboratory services mentioned by participants were: lack of adequate laboratory reagents and equipment, violent conflicts, distance from health facility and poor economic status of patients and lack of skilled manpower. 
Impact of VE on medical laboratory service delivery
Medical laboratory information and research
No records materials were produced by Government for distribution during the period. The medical laboratory department made use of improvised records materials such as note books to document services provided. "We improvised by buying apex note books. We rule them to meet our need for record materials. We made sure we captured most of the services provided" -MOHD2.
Quality: The quality of documentation in registers diminished, no much attention was given to it because of increasing workload and reduction in staff on duty.
"You know during the peak of the crisis there was shortage of staff. Some of the tests might not have been correctly recorded. Some results were written directly on the patient cards, and not in worksheets or registers. When you are working, suddenly, you hear there was a blast or attack and a vehicle load of patients are brought in" -SSH1.
Records materials were poorly stored making retrieval for review and study difficult and time consuming.
Medical laboratory service delivery
Access: During intense attacks and counter attacks, access to health facilities was reduced, but when there was reduction in the severity of attacks, patients troupe in to the health facilities. "Access? In fact, access to services was not normal because, during the conflict as I said, not everybody wanted to come to the hospital". -SSH.
As the attacks reduced in severity, access improved, and uptake and utilization of Medical laboratory services increased. 
Results for quantitative data
For quantitative data, a total of 262,122 routine medical laboratory tests, 100,449 blood donors and 81,134 blood recipients (23,961 males, 57,173 females) records were reviewed, between April and September 2017 covering the 7-year period (2010-2016). These were collated, analyzed and presented in tables and graphs below. Intensity of attacks in this context was the total number of documented fatalities divided by total number of documented attack in a year for a specified town. The violent attacks that resulted to more deaths were in 2011 for both towns. Damaturu recorded highest fatality in 2014. By 2016 there was no documented attacks with fatalities in the two towns Relationship between violent attacks and medical laboratory service uptake Hypothesis 1. H0: magnitude of attack did not significantly influence the general services uptake and utilization in State Specialist Hospital Damaturu (SSHD) and General Hospital Potiskum (GHPTKM). Tables 2a and 2b . Linear Regression of magnitude and intensity of violent attacks as predictor of changes in medical laboratory services uptake and utilization in SSHD and GHPTKM. 
Relationship between documented attacks and medical laboratory services uptake/utilization
The results revealed that the magnitude of attacks in the two towns over the period under study (2010 -2016) did not significantly and directly contribute to changes in general uptake of medical laboratory services in SSHD (p>0.05) and GHPTKM as shown tables 2a and 2b This implies that, the changes in service uptake contributed by magnitude of documented attacks can be explained by 7% while 93% are due to other factors in SSHD; and in GHPTKM, the changes in service uptake contributed by magnitude of major attacks in Potiskum town can be explained by 4% while 96% by other factors.
Linear regression of intensity of violent attacks as predictor of changes in medical laboratory services uptake and utilization in SSHD and GHPTKM Hypothesis 2. H0: Intensity of attack did not significantly influence the general services uptake in State Specialist Hospital Damaturu (SSHD) and General Hospital Potiskum (GHPTKM).
Similarly, regression analysis of intensity of attack (total fatalities per year divided by number of violent attacks for the year) and uptake of medical laboratory services was carried out. It also showed that changes in uptake per year was not significantly contributed by the intensity of attack (P>0.05) both in SSHD and GHPTKM (Tables 2a & 2b) . Significance value is greater than the standard value of 0.05. The coefficient of determination, R 2 is 0.024 in SSHD while in GPTKM its 0.199. The changes in uptake of Medical Laboratory services in SSHD and GHPTKM influenced by intensity of major attacks during the period can be explained by 2% and 19% in SSHD and GHPTKM respectively, while, 98% and 81% are due to other factors. ISSN: 2520-3134 Regression analysis was carried out to determine the relationship between emergency services (blood transfusion) and the routine test (e.g.MP) done as in Tables 3a &3b in SSHD and GHPTKM. The significant level was 0.168 for SSHD, greater than the standard level of 0.05, this shows that the relationship is not statistically significant. The R square value for SSHD was of 0.341 which implies that the changes contributed by emergency services on routine tests during the period under study can be explained by 34% while 66% is due to other factors.
Regression analysis of these variable as shown in tables 3a and 3b for GHPTKM, with a significant level of 0.041, less than the standard value set at 0.05. This implies that changes in routine test is significantly contributed by emergency services (blood transfusion) in GHPTKM. The coefficient of determination (R squared) was 0.598, reveals that the contribution to changes in routine medical Table 4 . presents the total units of blood requested (demand), for transfusion, the total unit generated and issued out to patients (supply) and the gap (unmet need) during the period 2010 -2016. The third hospital, General Hospital Gashua was introduced to make some comparisons between the two sites that were affected by direct violent attacks during the conflicts and the site that did not suffer any direct attacks during the same period. Figure 5 above shows that a spike in magnitude of attacks in 2012 progressively increased unmet needs for safe blood over the remaining 5-year period of the study. Thus, the finding portrays that the unmet need for safe blood in both GHPTM and SSHD may continue to rise over time, if not addressed. Table 5a and 5b. Regressions analysis carried out to determine if gaps units of safe blood in the two health facilities (SSHD and GHPTKM) was contributed by magnitude of violent attacks. The regression tables (Table 5a&b ) above depicts the relationship between documented attacks and unmet needs for safe blood in the facilities under study. Table 5a shows that the supply gaps for safe blood in SSHD and GHPTKM associated with increases in documented attacks was 56% and 61% (R 2 ), respectively. Whereas, the remaining supply gaps of 44% and 39% were due to cofounding factors. Table 5b reveals that supply gaps for safe blood in GHPTKM was statistically significant (0.039, p<0.05). The results were not statistically significant in SSHD (0.148, p>0.05) and GHGAS, where there were no documented attacks.
Magnitude = magnitude of attacks.
Regression analysis, coefficient of determination (Table 5a ) reveals 51.0% in SSHD, meaning the magnitude of documented attacks was a major factor influencing supply gaps for safe blood in the health facility. On the other hand, a coefficient of determination of 5.4% in GHPTKM depicts low prediction (less than 10%) of association between magnitude of attacks and supply gaps for safe blood in the facility More females received units of safe blood compared to males in all the three sites4.2.
Discussions Leadership and governance/ medical laboratory financing
Global surveys on the impact of violent conflicts on health care system have identified lack of funds to support healthcare management and services, inadequate infrastructure, gaps in communication and lack of supervision as major effects of conflicts on healthcare leadership and governance (A. 
Human resources/ documentation and record keeping
Medical laboratory department in the two hospitals suffered reduction in number of staff. This is like what happened during armed conflict in Cote d'Ivoire, where a sudden and dramatic decline in human resources and facilities in areas associated with the conflict was observed (Betsi et.al,2006) . Because human resources, healthcare commodities and supplies were affected, quality of supervision and services diminished.
Access, quality and safety in which ever area was affected. Some services provided were either not documented or not properly recorded in their relevant registers. Most of the registers on used were improvised ones not the printed National HMIS tools. The staff made use of note books ruled in the 
Impact of VE on medical laboratory service delivery
The trend in uptake and utilization of medical laboratory services showed an increase in service uptake when the magnitude of attacks was lower. The results of regression analysis revealed that the impact of magnitude of attacks influenced changes in service uptake and utilization in Damaturu by 7% while in Potiskum by 4% respectively. On the other hand, the contribution in changes in uptake and utilization of medical laboratory services by intensity of violent attack was 2% in SSHD and 19% in GHPTKM. The intensity of attack impacted more on utilization of medical laboratory services in GH Potikum compared to SSHD.
Past studies confirm that many factors play out during violent conflicts and these affect access to health services and several other health indices. The indicators depend on many factors, which include; but not limited to magnitude or size, intensity and on how long the violent conflict lasted (Haar & Rubeinstein, 2012) . Some of the factors are common and similar in all armed and violent conflicts while others are unique to certain areas and specific contexts (Chi, Bulage, Urdal, Sundby, 2015) . According to a Paper commission for EFA report (2011), violent conflict in Southern Sudan increased susceptibility to infectious diseases. Thus, influencing uptake of health services. The paper also stated that violent conflict reduces access to sanitation, water and health services.
In situations where violent conflict exacerbates sickness and diseases, it is likely to increase uptake of health services. But when the conflict increases in magnitude and intensity, it will impede the access of the sick to health services. Related to this, Bosman et.al (2008) found that violent conflict in Palestinian territories resulted to decrease in access to antenatal and postnatal care. Price and Bohora (2013) reported a strong negative correlation between conflict related violence and the number of antenatal clinic consultation in Nepal. Prolonged interruption of means of livelihood increased susceptibly to diseases and this subsequently increased demand for health services as shown in table 1.0. The higher uptake and utilization of medical laboratory in SSHD, could be because of its high population density contributed by the influx of people to Damaturu town, being the state capital, as it was perceived to have better security services and support.
Quality of service
In summary, these findings revealed that violent conflict led to reduction in manpower for medical laboratory services during the period, the few staff that were on duty gave attention to emergency services and this in turn affected the running of routine medical laboratory tests. These might have also affected the quality of such services as stated in in-depth interview findings. For instance, Chi, Bulage, Urdal Sundby (2015) noted availability, quality and fair distribution of Obstetric and neonatal care as major challenges in post conflict Burundi and Uganda. Shortage of skilled manpower was one major reason noted for delivery of poor quality services in Burundi and Uganda during the armed conflict in those countries.
Blood transfusion services
The results showed statistical significance in unmet needs for safe blood at GHPTKM (p =0.039). It furthermore showed that unmet needs for safe blood in SSHD was largely associated with the magnitude of documented attacks by 51%. The coefficient of determination was only 5.4% in GHPTKM; meaning that factors other than violent attacks contributed to unmet needs of safe blood in Yobe State. This finding supports observation from other studies, that demand for blood transfusion is driven by multiple factors, such as road traffic accidents, armed or violent conflicts, obstetric hemorrhage, sickle cell disease, anemias and parasitemia (Bloch, Vermeulen &Murphy 2012) .
This study also showed that more females received blood transfusion compared to their male counterpart in the three sites (Table 6 ). This agrees with previous studies that the demand for blood transfusion in women is driven by ill-health conditions such as obstetric hemorrhage, malnutrition, malaria, malaria in pregnancy, violent conflicts and the likes ( 
Conclusion
Prolonged violent extremism in Yobe State impacted negatively on all the basic elements of medical laboratory system in the study sites. Leadership and governance of medical laboratory department was disrupted, finances for medical laboratory services reduced as funding for the hospitals were affected by the violent conflict. The revolving fund for medical laboratory reagents and consumables stopped. Medical laboratory workforce declined drastically because of the growing insecurity, some staffs absconded from work, others relocated to other states for safety of their lives. Capacity building activities were suspended, staff motivation was negatively affected, lives of staff was threatened. Reduction in the workforce resulted in increased work load for the few staff that were coming to work.
The magnitude and intensity of documented violent attacks in the two towns over the period under study (2010 -2016) did not significantly and directly contribute to changes in general uptake of medical laboratory services in SSHD (p>0.05) and GHPTKM. This imply that the prolong impact of VE exacerbated many medical conditions on the livelihoods of the population in areas with violent attacks and this resulted in steady increase in uptake of services as the violent attacks declined in magnitude and intensity. On the other hand, changes in routine test was significantly influenced by emergency services in GHPTKM (p=0.039, p<0.05. The supply gaps for safe blood in SSHD and GHPTKM associated with documented violent attacks was 56% (p= and 61% (p=0.05, p<0.05) respectively. The results of this study also revealed that more females received blood transfusion during the period than the male counterpart.
Recommendations
The outcome of this study is a proposed guideline intended for use during violent conflicts to ensure continuous provision of medical laboratory services. It is recommended for adaptation and use to guide the provision of medical laboratory services during violent conflicts. Its contents can be improved upon by making relevant inputs that may suit specific contexts and environment. It can be requested for free from pyunana@gmail.com
The increasing trends and growing unmet needs for safe blood in Yobe state calls for urgent resourcing of blood transfusion services by government and stakeholders, especially donor agencies to reduce the increasing unmet needs for safe blood and its impacts on the population.
It was observed that the four transfusion transmissible infections (HIV, Hepatitis B, Hepatitis C and syphilis) among blood donors in Damaturu, Potsikum and Gashua showed increasing positivity with Hepatitis B having the highest positivity rate. A further study on Hepatitis B prevalence rate in Yobe State is recommended.
